Kinetics of activation of a Ca2+-dependent K+ current induced by flash photolysis of caged carbachol in isolated guinea-pig outer hair cells.
It has been shown that the application of acetylcholine activates a Ca2+-dependent K+ current in outer hair cells, and the resulting hyperpolarization is thought to be an important part of the inhibition mediated by cholinergic efferent nerve fibres to the cochlea. In order to study the kinetics of the current, flash photolysis has been used to apply a cholinergic agonist, carbachol, rapidly to isolated outer hair cells. A delay in the onset of the outward potassium current following photorelease of carbachol was consistently observed, and the activation phase of the response could be described by a sigmoidal-like function with a mean delay of 59 ms and time constant of 71 ms. The sum of these values lies within the time scale reported for the onset of the inhibition following electrical stimulation of the efferent nerves. Although a distinct current attributable to an acetylcholine receptor was not visible in these experiments, indirect evidence for a carbachol-induced influx of Ca2+ was obtained.